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Takasi Yamazaki: A Concept of Systematic Biology 


W-&7 4 “A fit/, fit/, 

&TA, k 

Tio < 

^A^Ak A Ati, 

AtvT+^A k a 7 fU!A^ 
<&A ^tLA£%^TC> & <£>AkH7 #A 
AJltiT £ A. 

A kki^JIPtJ A & Wt, 

kfiwAAv'J kwv^kUoT, 

tmzm* (tfrfEit, fijfiiiiii. 

ffi#k«, 1993). 

Wec^tkT&T, dnat>#2SC>MM4£^ 

if ATc>fAfAitT&T a, 

A^'T. kAkTOip 
&#AA£ATAAA& *)#V'T>T&V'Ak 
IA fiff^#llk&T£iJ, 

(i, TA 

k Mil k A® g £It A T V' T O'T* 

A. <0 A tz \fX'ffi & $ ft T J: 7 & TO 

A & OTii Av\ 

to T kooEtiAk 
$6*13, TOAAIt/^k L«LT^ A. 

^> O'Cab-2». &l 
iiAMTO, TA^MATAAk, 9> 
x^ii, At7^@ATTek*6TO4ATc7T 
A < , -^»AkfcTkk£|§£kA. A 
fiASff k kT TOX ^ 

xxAxo^ifolfbofii 
JL^kiiA, tf^^Ak^^'Nk^Ji kT 
^Akkli, fK 

Ztlb<D 

mt\±, 

kAkTOfcAk OT'&T. 

t-oiz, A 

i»T&T C®fto53^e>flffil±, f»t 

irio-cv^ 

A(i%k"v'&v'<7)T, 

^c^pAT^T). 

Ii*C, 7^ii/K<7)IS^MiL/:I 


^lititJTO'&oT^PnlkliV'A&V', tf 
7 Tk£j£wATAliAWiA. 
^fJUl|.K;TA£kiT. A 7 kTk 7 &TC>A 
£#ATAAv\ 

fITO A § W k T<rW5Af£ 

&II<031H K$)h. £t) —A& t) MIA 

(Dhh'k M£j|7AtT, T<0|§ AUlj£A< 15 

fF^uli A'7tAv>vA tf:A|Ji)tjjo'CV' 

T. 

AS 7. kAkktU5|WJ|f AT Ak A A ^ V' 
T T A T 7 k k Ji kff klfjifkt k tiT. 
1995^O4^O^0||HirMlC, Ai^£A<o 

ATV^A. IMAk 
77A-f £$.oT, fA¥AtflTfIjtT Ax 
7CLUoA t/S, 

V'A|A<o££iiA& 1 ) ,s,V'$£iAtf)TV'T. k 
A kAt/<T^fiAfU5 k"i^ < &v'^AA£A 
Tv^A. 3H klcfrfflA&V'<OTIBi&iAA 
liA-AAv'A, fk^C> J; 7 

tiffig. AfeToTV'AV'(7)T^^. k"7 kT 

»AA7 A^AO^fff^AfiMfiV'IB^ 
A£oAk®7 A, AOAl5(ifp]AAA, A 
tJ&W!, ffc^k Vktfcibiz kTf-AA^ttik 
Ati, kS< 9, AtJA<oi(WA 

& o kJIfj^lcA k AltfUi'A k AV'h V'O 
H^t^atv'T. At/^T>lftT>3hl? li&M 
££<, ^AAt/fAiltOtl^icAAco 
A, IS# <D Ati A kAt^f AAAAAli 11 vt 
TAoT, AtvA 

AoAT>T&A 7. A k T fra S 61) T A ^ t 

T^^Akil^lAT k k A, #^|fL(Aj^B 
cWkoTAv'AASA OA'A. 

AikAA ^A^i:TlraiiAT 
i) liAV'A, A A < k ^ A^f^TliA 
i> <D%Wb AlcA^) T ^ ASMo 
T, TO^fiAAAkiiSOAA^fiT < T A 
TAT. fimill^A, Mi^fB^AfToT 
V'T J; 7 Aff^#{i^OA4'2n>'7- ^ x h t 

liWx^V'^MkTV'TfmAIfkT, g 
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WlOftlO/I 


Z.(D±i3?£ < *) x.* 

V\ ^ft-ftt/^' & |W| D >1 <h £ ,& 9 . DNA^O 

x *) tia&*c£ 
^^&||$t£ft&5}^Pft#^<£> 
Ztt)'XgJ:?. LftLfttJ<7)|f £±ift^ft 

umftmxit, \±\t^bmmxm^tM- 

Mf[$CDft 

i*WEfc^PnlT'&& 

WJftift $fc*0ffl%lift^<7)^ft*Cab *9, ft 
:: ft ft'ft ^ <7)fft^<7)^i?& hbfc 
Wz^titz. 0 W;^t^'j“Klt 
i Off-HT^ib >?> ft b Xt& %>. 
i hftftJfftftJi'Cl; o 

Xi>, ftfwffitt^ftft® fR<7)MMX&Z>. 

&u im^tmxtxmmrmzmbfriz 
t&ztx, 

&if &i±WM&b fix 

&. ftc^ftftio|i^,l4^|I±ftft^;ft,^ 
%t<DWL&tfftX&tz<DX$)&. 

> XVlmfrb&ffit LXMt£^$t^, ] ) >ft 

<^<m%tf*nt>fix\'Z><r>xibZ>. ftcofg 

t'ftot £ izUttx ft ft. <x±n %ft 0ft b ft X 

MKLXftbtitzi><7)X&&. 

W^t Lft#ft&v^A& V'&ftftft, ft^ft 
S$#Kfcftt*ftO£&Oft1t&, ft&OlE 
L<ftLTV^hE^ti£ft£>,rft, fttJ 
fc®£^ft£¥&£ LT, )£<IM£ftT 
^b(DXhh. ft, Ji, 
ftft, 

tt, feWltm^z-Xi) j;v\ -tfAftfjijft 
ft&^flSftlA^ftftftft-ft, -0(7)^ 
0£B&#O**?IEUM£1EK®£ ^ ft6Dft 
ab &. - ti ftft 0 ft) 11 if U ^ PpI X* & v ^ v * ft fit 
If ftft" ZfrbXX < & (?) ft, Hfiftft. & S ti 
Li\ 

x<T>%m<o$L 

\^x\±^, xtit mi 

XXhh. *fefeft<7ftiift ^ ftHfifiDNAO 


M$ri>X>t'D<D^WLtLX-t} nt)otv^. ^ 

Afc«fcSJBflW> 

iHv^ft'TrT < &. Lft L^^< 7 )llfift:t^x_& 
£ Ud ? ot, ft"tift'IE Lv*ft < 7 )|£!j&ft ^X 

%x, m&vtzmwi&xhti&zbK* 
h. 'l&^frbXtlKX'DXffifttfM&btlX 
%tz. LftL^ftn±BftPftft>ft A 

£t7<^ftftftVf Afti 
!&ilft#% 

l^X l'* & (D t> X <Z\Ztt> %>. 

DNA<DffltirX*l,$, 

X, &Z>n&-fe(Dl : j\n}%7FLX < tl£ L, 

lilt 

OJt^v^^LT< *i*. LftL 51 £c 9 |£ 

ftftfttft ftiJ 69 iiftftft ft"o ftftft^&if 
DNAO—§15<7)ll*SB^iJ 
fflyncbtl), Xtitft'o l ft \z It 

i^f^t^>]|?:^otV' < < 7 )ft, ^< 7 )i§ 

mmbfrizztif^m, tmwx^^t 
mnmmw^mtz.x^^x&z. - 

ftOftO, ^W*at^*li*TI±i:i 6 *CK 
Sftftit&Lftft ft 

^it^ftiftft T#S|t'#)ot, 

DNA 

fto o 

L^LJl 

t)t) i XXi) t tiXi'&. DNA i>\s\£XtX, 
DNA<DWMbWfe<Dffi%rtfB#}X$)?>7. X 
tUZ{i^^Mx>mm^tXXX< h L, Xti 

mmmztix^ztf, 5^^‘TKanfc 

Xh'iX, i&<Dffi%T^$LKW%%kt>&i)(DX* 

(±^V\ 

omi11it n nm $ 

ti^ £7%$><DX%:\t'Z.b : $:T&'<X&tz. M 
^(D'MfXli, tJ®^, i&M¥, Ml 

m¥, 

bti, XUX'tinXLX^X. frW£*£M 
^(± ft tl^(7) ft H|@ ft ft -?) 

trab 6 ^. 
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AAtiTi ^is AtiATA, At/AA 
mMfrhmixit 
X hi t'&fr Av^AA b m£>ti& 

fib 9 . £Mi¥XliX<D£ 9 AMfA¥f4A 
tf AtiTi^<7)T&£. 

WMW^ELM AT& AAAAtUfA A Av\ & 
t*>bfr*i)%%Zfrm%<Dtz1)'h, 5fM£ 
izfrfflLfcli? A^SWC^ 
irtoftWAA^JIAo 

Tv^t, 9 AMi£M^At£Wft^T 

if A" 9 A AAv^HAAoTv^-c, fiJtl 
iii iM<D%z_tfi±ifxbm&xi>&b. 

Xtuziyt'X 

< A4^ A A (DffiV&tffe :otv^ ^rn A Sit 

atisaa^ot, mm&tfxtiZixmL 

TV>£. fimil|^0#X.<7)fS^f'iiHOV^ 
Tff, 

IfflAfmATl^ (At/fAA 46 # 4 #: 208 - 
215, 1995). AtJ^fi5fM£t/WiATJ& *9 
io^-eii^v\ #4f>^AAi g ,A£l3#)A 

TJ& ^9 5;o^fL0Tab&. «t 9 [z 

mb <n tf it ia i§ a n a a . 

v>oAAAAAA»r£tt& A, fzbXUf g$ 

iuf A Av^ Ltl^ AiiilLA 

AV' (BMtfit/5AtIf^-^-^ A^“ No. 
73, 1993; 84, 1996; 85, 1996; fitt/fhll • life 
a 47-2, 1996; B 27 A£, 

1997; AtKfr^ 48-4, 1997^). T^T^AA 
& Cl A AjtAATV^5f||^ A 
AAioT^A* - AT, MiA^AIffiAfe 
T LTV^lJj'A & JL^cff A A-Tb . Cl <7) >2 A (C 
ovA#it<^/:v\ 5411^ A A* 9 /eUA-?> 
^AA^M^cAtiAIAgyA 
E Mi~bX> AfMI ¥-Ahh 
II (— -ZL“.X 1/ 37 —No. 84) 

AAA5tt5fl»A 

tf o TV''-I) A(i, AT Taxon AMALIA, if 

mmtorm, xmiw 

Xm^^MXAXX^boPAnVAX^b. 

X ci X AIAAIMM A v> 9 ifv^ff & AT < T> 


T4>TAf ^MiTT>7EiiAi Cl tU±g 
T&T Av^A. 

Ail^ Taxonomy 

T'»&ufAATA£. jtfc^A^a^i 

flfft 

A?£^f^ii teztixk, ^HO 0 tft#S fo&* HO 
SA^ftTAA i±Av>T&TA. bZbtffr 
mt&t imtifo^&x'&t), xtiwxvt 

^>jM&ai±£**. mf^MITAIIAoT 
< £ a^jH^TO & <WH0 SA ZtibAXh 
T. MMM 1 Phylogenetics Afcfo 

& MM &&&#*, M/fATltT A V' 0 
T£AA, Clll) MtJTX>—^$xX& I) , ttz 
Taxon A^fUlA LA|*J3§r<7) & <7)T(iAv\ — 

foI£14i:toT 
f^olf T Cl A T A o T Taxon g #OM^MM 

v^PMA'f'iiA’tiTV^T i f X, M^c^^'ffcM 
&&^&Aj£v^ifctc^9 4 *)i>, 
ttTV'T ifljt:^ A 4~ T b {MMM^Systematics A 
t^)£9Tflt hhn. 

A A TAMA fib System A Of A AX L A 9 
Tco^f A(f Taxon (Ttf 

f <7) A ^>. AM A A 

AA'§5fT>#A 
TffAAAM'T'A'?) T» A < , AthTfJfATA 
AM A <T ^ o S A W A tft&T A T. 

T T t-offi t * A AAA 

^ A v \ A^A f v > 9 «t *9 f4A^AT) HOST 
A^AA'A A A i AHf9n$ ATv^ 
7)f AA cttAT.. A<7)-A^^1^A 
±^A'A"<Tv^ (BAWtJ5fiMA^-^-- 
XB^-No. 73). ftlii^flAoTt^A 
CAi, it*A#A, AAA^ 

AA^> f 9 A L Tirol A 7)Ct Ah o T, 
if Air tv^ A- ^ A^ff A^> 4 9 A5f^£A, 
tf A^Hif A A A <f A <h oyA A A ^ A o T 19 

^>. T 9 AA#AAMffiai^A^A-2)A^ 
It —A A IB AT A ^ ( B 

l^-No. 84). AoTAI^TTOT 

^ a v ^mwx a v* £ # a a a tz pf m A 

X>^tz. MAAAtfAfcHAIf X AliAAtbT 

&&. Al±A^ i 9 A^x&mxnxbbfz 
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Wio^ioJ! 


A, Sgraft'C&ft k-fx^-A 

^xvirntm^. m%* 
mmftizmtxxxkizim&x&x. lal 
t “ *? AteA -I) A <h A & -2) <E Hr)j£ L 

^KftAA'&£A&v\ filt&Atl^W^ 
ti, **>*?£> 

i). mi^it^'iz, fzxfzmm*jEutti 
if, mxxtixmmztizxkiz&z. An 
¥Xl±tzXtzm^JEL<XX, fr-bb'f* 

s «h v ^ WWfffc'f XXL iX%? v >. Jifra IX 
IELv^AA^tA <h"<7) J: ^ £> fix 

Al±, ^%<T)^ < (DW^MX>±X^^) AL^. i 
Aitlm X <D\Zi> 

&V\ <Eft&^II| 

SgmAIE Av^A# X . 

A<Efi£v\ LAL |0» 
AfiftfR A A<7)!^ffcglt* - ^ rt*ti A A ft 
&V>L, #^iAAnft^^LTV^(7)t% A 

fo&titfrm a* a £ a 4 x. ■r < tix it -r 

Xh X. X ftAAf4AI§AAJiiAI£ tl&Ao 
tz<D\$, #M AtoH|,fr*Ml A# A®of v> 

tlziilMMff&X. —o<7ftflStf)-r~ ^ 
&<£>Al-2^, ftfttUi'3 ^AA£. A<7) 
ftlMWcifel o ft <W 1920A, 50 
- 60 Al£?§ Ltl 9^< #AfAE AM l^f 
ft'A £ Aft'o ft. >1 (7) J; X 
tiXtio-r- 9 \tht 

XX ft', lift £ titufft ^ -1 k 

Afc£. m^iktXXtfztftf^Xlifj:^' 
X klfX o^^ftft LX < tiX. 

§E$(i, fS ^ S?* ft A ft AAA A 
IfcM X ffifl! ft A A ft f2§i A X X t ft # X . $t 
V'iii^)Mj^ftit & ft>ft{±&v\ 

t Lx&mmzi'ftiifBmm^htitzt^' 
7 k<DX'i>%\,\ A^ft>ffo#.ft&M,Ml, 
A'iflAft ItffilL, ft<7)fttj<7)tft 
f££0J3ftftftAft <£>£g#j£A-2 ). e^DNA 
^flffR& AX A <E ftft X. X tiX <7)fif$lxO|jJ 
aoAftftltft^SIHA^Aft ft, frftv> 
anti «£*)£-< Aft < # 


ft. 

^Mi£»rftfti2$Aftft>£, §fi^mm 
fa ft JUS o <b k Qfi&MiMtv 

i>, fit ^R^T) II Iff ft X (i£ I A’1-f ^ ft <£> ft. 
irti^M^Wfi X i X%\/'%¥W 

XXkOXlfts:^. 

ULtttX^XIjltALi&'DXfrfj: 
tXA, &&fem&M<DWt±<D±.xmWaZti 
%\s'b$L%;<D$)X : b<Dti$%:b%:^. filter 

^u ttumwM 
mm± mimmmik) t^mmm± 
(^mmm±)KWfhtixx&xi. « 

(#^ 66:294-299, 1996), ^J%XM 
A (^#^48:169-186, 1997) 

?m(xm±nmxmjfLx < utz. a^ia 

*5, Hi 

X^hXb LtzOKttL, XtUzBtfilxn 
Aft BAftAAHS^ A (ift g <D\Wfo X (D ft A 
X, SO(B^M 
LX- 84: 21,1996). A 
Aft 

t, ft±^(iAt/0^I^2Ll|r^^C7)||H'C^ 

^o-c, 

(dxK^ frtii&fotixtf, jfzmmxtm 
Xi)BJ7E<D%lz LXI'X b\fX\±^AX, 
AtUiftAAO^HA'ALv^HA. LAL 
t tt 

tbbti^\ MWMUWliLAXlX «(9$ 
^<h $ tiX\s'X X t frXirtilf, A 

^Ro$£ni)W$<x>&x x txii&x. 

fzfilio&i) Z'&x&gfzb'Ote, J&MtiiJ 
mm&twvxx, ftifiwtifot 
i>, Wt^Wi^ftxtitfx, %m<xi>(7)x 
&%\t'xtx~$)X. fffctxcmmu±tzrt 
Xh o X, m*WXfr\ztXtztb\z : j&M&}, 
miXM, AJifift tkBMLfflfttXcDX&X. 
mMmmitxzLxt>tkmmm±izLx 
i>, %£ffl±ltii ki> k A%#)%:i><DX~$)X. 
%LtAX (D(i|HJ Lffc i k I) o X A® L, 
nLxmm\z^ALx^xmmxAx. xx 

ISfASWO^JfoA Ju<XX\z-D 
tix^Mtf&xx. *<ogm'b$tf)XifXi 
xxmtLxmmtxxtxxtt * 

X. JIAAALBAMATV^At/^lllco 
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—ft 
U&ltmMxfctbx i >, dna'C^iJteLT & & 
& P 21 <h M 12 21 £ “Cab h. 

IS^'Cab *) , 

A £ L 

BttkLXmft L-TV^AH#V\ LAUF2 

t* 

;h/Cab£££ti, f£AHf§.ft^ti-Cp;z> L 
( 0 j. - A 1 / 7 ~ 67: 29, 

1992), 

iff K LTftt:tT^IEtv^§ 
£#*e* fc£>£IEli&v\ ^SfoJIAPltA 
IraII$tlTV^<7H •TA^L'CV^. DNA 
“CO^iK^ligOHL-C, 

mm t <dm&<d 

£■#7 ^ tl/Z%;Z>. 

%m&mMM&1)OkL?U>'&z.r\<'& 
v > co •? (i & v > #»£ v > o $1 11 ± ft o fra II o 4 s 

*6 P fi DNA AAO)Mp 
£IJI^£Of±A>^>X-I;'ib&J (SMttJ 

73: 20,1993). LA 
L £ A AL^fluLii# A A^iAA £A A l~ mW. 
*<Di><D*m'<Z> - £ &fo\±ffi%bZt>tzoX 
& £>oo*lt&t?ab£ oJ OHlL* 

llPP-jtll, mfA 51-11: 35, 1997) L LT 
V'&. A A, ffA^Olf#ALtALf±BfbATra 
>1 <h tiab *9 AAoLoo# 
Af±^fc>L&v\ 5H‘&$t¥X~<DUM.<r>m& 
rmfrb, *<nmm<nis'OTm<oMik<Di]\n\ 
Zto&MtGljbfflttWLXkZ. LALA 

ti£stis-t* ab i o, mm s fiwm # a l i* 

M E O f&JI fi5j A }f ^ t ± A £ * V' £ -t h (D (±tf 
ILi^AafeA. Jr#W2AOf!J£plf J; o . 

tuts LtfAj AAJ'A.Ki^A^iJA LT^lfA 

AAh 7 7 AHOflJAL AT i >, 0 A^OLO 


Stli, fl^AAAA A2 ULSAAxl'fE Ltv^ 
>1 h AAAP^^clIIAL AA& £ v^o A', 7A 
L 7'p ttii b y J AH tit, |WI LlttAfW 
t^oti i&<VmMfrb<DMfeLtzM&\± 
mtix\<'2><Di*frt>, mmmt^ti^tim 
imm&utT&wx&zztit, fr&ffiK 
&b%<xi>wmx&t), 

AHfiS L A AA ^ ^ v\ tf L 6 21 

^ -h PfL/^tiTP ^> c: t "Cab 

^>. 

|E(7)ff iif^ <o , I) If ^7S 

*9 $7c&t < 2 > 

7^ ? , 19 ^i^oab-S^^'Cab 

^>. DNA <DL<D3titt<D¥ZK%tli!)*i\LML 
X\t'&<Dfr, fr?%titmX\±Z.tltf7fiZtlX 

V^ V\ DNACD—f[5<DJtlSSfi^iJ /i 1 1^ ^ O^f 

[5] dt-hft^Ogra^’^'9' ^ y 
if Tab h . ■9’? 

^‘o'f ^ i), f(9 5>to 

yW&KXfih tiX^'& 7° ] ) tfT 

(i, ^ 0 , 2S'y®ff(7)-Y 

V 7"^rv H -V-7 7"^Oim )2 Jrblx 

ztztzm LTV'*. Lrf'L£ftfc7&M££, 

4 1 , 

|W| C“Cab *9, 7 7 0, J >>fe tfr, 

•V V 7 "^r tz £* t it ^M K JfE^c-t ^> 

^ 77 " 

A, vn J T'7 7' J r[i^^^/5'7®f4): Ltt 

t ^ 7 f) ^ o T 

ti^)J; 1), WolfitoMlP^ti 

/i<h#x.i bti&<7)X\ T-Holiit^-9-7 7M 
f|*12—7° V y *b tf T , 7S'7jSf40fjt 
il^'>- ; e7^®#i: $ 'J 3r:i. 72 sy (^ 

tz 

DNAtrOfpiP:^: 
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mmmm m w-ism 




££££<££ ±3i*C*£. DNA'C^ft? 
%f LfrL 

Z<Dlf&tettzffit^tz\£frt)X, 

u>x'hhi. 53 ^* 

fa<T>^fe<D^feX&fa*&fct%><0\ l Z\±, 

& o^ 

<D?fc%iM te£ DNA 

(iJiliu*c>pffigft $ -2) [t^^'C^)-2). i 2 

£P £? ti Z> <0 ^ HHWfr t>tiX\/'& 

*'V&*s<Dfrm%mx&z>. »i^ h 

3 > K V 7 DNA VOttfrmXfi 
ftfc&jfili, F^IIWIS^LTv^ (it: 

v^Ultt, £t/IHM9-3: 177 — 
182, 1997). *£$£ 

mtx\%tim\\zt *) 

h. fit$0^*C& |W| £*Cab<2>. ift till 0^(7) fro 
:fcT*7 7 yl t Z\u * a 7 7 7 '71 £ 
^'oTt^'e^^^^^,DNA^Weifi< Kft 

§ 7*211"& igi^ab & . 
II^<I^oTV^. t^7 7 711 (i 7 7 

£ #x £> fih 

L, An^7 77yli 7 7 71& (0 
■Cab £ ^ <b, XEtt^-C &tz*), DNA (DftW 
■Cj£ < i/Zawt^ 7 t $> isfr L < 15 

£&+& 

()<DX'l£%\f\ BffiX&ZZt 

*9, (®i#?r(s]—^ t L 
T® 1 7 t &. ^n7n7 77y 

OffilZ, t77 7 '70 i 9 &5fc®TOL't'& 
i><Dfrb, Wlfttf''k%)iZffi1 l Z&tf'Dtzi><D 
Xltte^'frb v* 7 I!JfA^'^-2>. 2\ 
3*3777 vH 5 -V *7 7 7 V OigcDfiilr/^ 

fft^)2). AMJ12L 

±^tfc^<J:9(:, M£3B_b*C 


- tX'l±^^7 txhh. J*y 

&x\m%, m%, tmzt'xtirti 

A/fIL/HtfiA# < H&^CO'C 
^HH^Ac*7 t LTtT. 7 Jilf ^ti& 

mt't'i. mmzfttf&Bwwmt&fztf 
ftbXtiX'i) J:v\ <h 

&&<h, MCggllt/cMi-e^iifx. 

i£'ttti)<DXte%\<\ flL/:ll^M^ 

^7) 

|M# A (i ^ (D #ii ri* A 1 1T v * & & 

0A'#V\ 

fc^ffl$tfcv^/jN# fiA0 ["fit 
*C$>£. £<a*liJ: < life P,tL* 
t CtLfz*X$>& ij*, % 

Lt^t, %W£<n>l 

A' o AMMffX11T v> f, £'% 

±fr'^/zb<7)ti^?zm ttfirh. frwm 
(D—fflZIglfX&Zi. 7(Dmbit7 i)XX 
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